1 Appreciation is expressed to the NCR-42 committee for supplying the vitamin test premix and A, D, E, and K premix. This study is a portion of a larger regional experiment evaluating the effects of increased B-vitamin supplementation.
Introduction
Frequently B-vitamins are added to nursery pig diets in excess of recommendations of the 1998 NRC. These high levels are provided as a "safety factor"; however, there is economic interest to lower the amount of vitamins added to these diets that are already relatively expensive. Research conducted at Iowa State University has suggested that the B-vitamin requirement of weanling pigs is higher than what is typically fed in the swine industry. However, that study estimated the requirement from pigs that were previously depleted in B-vitamins. Therefore, the objective of this experiment was to determine the appropriate level of Bvitamins to add to nursery pig diets.
Procedures
One hundred and sixty-eight pigs were weaned at approximately 21 d of age. At weaning, pigs were allotted by weight (12.9 lb BW), ancestry, and sex (equal barrows and gilts in each pen) to four dietary treatments within blocks based on initial weight (6 pigs/pen and 7 pens/treatment). Pigs were housed for the 35-day growth assay in an environmentally controlled nursery. Temperature was maintained at 90°F for the first week and reduced to 85°F the second week. Each pen (4 ft 2 with slatted metal flooring) contained a stainless steel self-feeder and one nipple waterer to allow ad libitum consumption of feed and water. Pigs were weighed and feed disappearance measured at d 7, 14, 21, 28 and 35 of the experiment. Pigs subject to removal were weighed and feed consumption determined. Reason for removal or treatment was documented.
Pigs were fed a complex starter diet for phase I (1.5% lysine; 20.9% CP) from d 0 to 14 and a corn-soybean meal spray-dried whey-based diet for phase II (1.3% lysine; 19%CP) from d 14 to 35 (Table 1 ). The basal diet was formulated with no added Bvitamins. For the other treatment diets, a Bvitamin premix ( Table 2 ) was added to the basal diet to provide B-vitamins at 1, 2, and 4 times the NRC (1998) recommendation. Therefore, those diets contained the added Bvitamins in addition to the concentrations in the base ingredients. The phase I diet was pelleted and phase II was fed in meal form.
Data were analyzed in a randomized complete block design using the GLM procedure of SAS with pen as the experimental unit.
Linear and quadratic polynomial contrasts were performed to determine the effects of increasing levels of Bvitamins in weanling pig diets.
Results and Discussion
In phase I (d 0 to 14), there were no differences (P>0.12) in ADG (Table 2) . However, pigs fed increasing additions of Bvitamins had increased (linear, P<0.02) ADFI. There were no improvements in F/G from d 0 to 7 or 7 to 14 because of the low variation in the response. Feed efficiency was improved (quadratic, P<0.04) from d 0 to 14 with increasing additions of B-vitamins and was best for pigs fed the B-vitamins added to the NRC requirement. In phase II, from d 14 to 21, F/G improved (quadratic, P<0.03) with increasing additions of B-vitamins and was also best for pigs fed B-vitamins added at the NRC requirement. From d 28 to 35, ADFI increased (linear, P<0.01) with increasing additions of Bvitamins. However, there were no differences (P>0.09) in growth performance for the overall phase II period.
For the overall experiment, increased additions of B-vitamins had no effect (P>0.16) on ADG. This is in contrast to the regional experiment, which this trial was a part of, that demonstrated a quadratic improvement in ADG with the best gain observed in pigs fed B-vitamins added at the NRC requirement. Average daily feed intake increased (linear, P<0.04) and F/G improved (quadratic, P<0.04) with increasing additions of B-vitamins. Feed efficiency was best for pigs fed the diet containing B-vitamins added at the NRC requirement.
These results support those of the regional study in which no further improvements in feed efficiency was observed with increased added Bvitamins above the NRC requirement. These results differ from findings at Iowa State University. This is probably because pigs in our experiment and the regional study were not previously depleted of B-vitamins prior to initiation of the experiment.
These results suggest that B-vitamin supplementation is necessary to maximize growth performance of early-weaned pigs; however, typical margins of safety above the added NRC requirement for B-vitamins can be lowered without affecting growth performance. BW, 12.9 lb. b Values are means of seven (pens) and six pigs per pen. c Dietary lysine was 1.5% in phase I (days 0 to 14) and 1.3% in phase II (days 14 to 35).
